Abstract. With the acceleration of urbanization process and fluctuations in real estate prices, housing problem has become an urgent problem that hinders the improvement of people's living standards. Based on the panel data of 31 provinces (excluding Hong Kong, Macao and Taiwan) in China from 2001 to 2016, this paper established a spatial econometric model to analyze the impact of urbanization on housing prices. It found that there are regional differences in the impact of urbanization on housing prices. there are obvious positive effects in the eastern and central regions, negative effects in western regions, and no significant effects in northeast China. In addition, the current house price is also affected by factors such as the previous house price, per capita GDP, and household consumption level. This study is helpful to understand the relationship between urbanization level and housing prices, and maintain the stable estate prices in various regions.
Introduction
Since the reform and opening up, China's economy has developed rapidly, and people's living standards have improved remarkably. The main manifestation is that a large number of people gather in cities, and the scale of cities is expanding. China's urbanization process has experienced three stages. From taking the development of big cities as the center to coordinated development of large, medium and small cities and small towns, and then to new urbanization development, we pay more and more attention to human integration. With the improvement of urbanization level, real estate prices have shown a volatility, and scholars have done a lot of research on this topic.
On the one hand, scholars have discussed the reasons for the rise in housing prices. Restricting land supply will reduce the supply of new housing and rental housing, which will eventually lead to both rent and housing prices rising [1] . In the United States, land-use controls limit the amount of land available for development, thereby increasing land prices, which ultimately leads to a decline in the supply of new housing and high house prices [2] . The monopoly of land supply of China's local government pushed up land prices [3] . It in turn pushed up house prices [4] . The increase in land sales has pushed up land prices. cities that rely more on land finance and the pressure on the price of residential land are also increasing [5] .
On the other hand, scholars believe that the level of urbanization is closely related to housing prices. M.R. Ren and B. Liu used provincial panel data to find that the level of urbanization has a positive impact on housing prices, and the increase in urbanization will lead to a rapid rise in housing prices [6] . X. Deng and H.M. Kong used the data of housing prices and urbanization rate in China from 1998 to 2010, and used GMM estimation method to find that the urbanization level pushed the housing prices up [7] . L.G. Luo and Y.R. Pan believed that the level of urbanization in the country is uneven, and the difference in urbanization level has brought different degrees of influence on regional housing prices [8] .
It can be found that the level of urbanization does have an impact on housing prices, providing a basis for the selection and research of the text. China's geographical differences are extremely great. Therefore, this paper divides China into four major economic regions, eastern, central, western and northeast, and adds control variables such as house prices, per capita GDP, and household consumption levels in the previous year to establish panel regression. The model, a more comprehensive and scientific way to reveal the impact of urbanization on housing prices, is significant for promoting the coordinated development of China's real estate industry and urbanization.
Variable selection and empirical model setting

Variable selection
The selected variable data must meet the principles of typicality, conciseness, and operability, and can be selected from existing standard databases.
(1) Interpreted variables The house price (real estate price) refers to the market value of the building along with the land occupied by the building in a certain period of time, and is the most important adjustment mechanism for real estate economic operation and resource allocation. This paper selects the average selling price of the house as the indicator of the house price level. In order to enhance the stability of the data, the growth rate is expressed by GLFA.
(2) Explanatory variables This study is about the impact of urbanization on housing prices, so the explanatory variable is an indicator of urbanization level, which is used to measure the degree of urbanization development. It is generally expressed by the proportion of urban population in a certain area to the total population. The proportion of the population to the total population (URB) is used as an explanatory variable.
(3) Control variables The current house price is also affected by factors such as the previous house price, so this paper selects the previous period house price growth rate (GLFA (-1)), per capita GDP growth rate (GGDP), and household consumption level index (GLNC) as control variables.
Model setting
Regression analysis is a statistical analysis method that determines the quantitative relationship between two or more variables. In order to verify the impact of urbanization on housing prices, this paper establishes the following regression model:
In formula (1), GLFA indicates the growth rate of house price. URB indicates the level of urbanization. GGDP indicates the growth rate of GDP per capita. GLNC indicates the index of household consumption. GLFA (-1) indicates the growth rate of house price in the previous period. α, β 1, β 2, β 3 and β 4 are parameters to be estimated, and ε represents an error term.
Empirical results and analysis
This paper selects the relevant data of the eastern, central, western and northeastern regions of China from 2001 to 2016, and uses EVIEWS software for analysis. The data mainly comes from the following two channels. The first is the public database. The second is the China Statistical Yearbook (2017).
(1) Unit root test Note: (1) *, **, *** respectively indicate a hypothesis test at a confidence level of 10%, 5%, and 1%; (2) Take the eastern region as an example. The results in the rest of the region are similar, so they are omitted.
As can be seen from Table 1 , the house price growth rate (GLFA), per capita GDP growth rate (GGDP), household consumption level index (GLNC), and urbanization rate (URB) are all tested by the unit root. The variables of the model are first-order, so, subsequent time series analysis can be performed between them.
(2) Analysis from the vector regression model The VAR model is a non-structural econometric model that is mainly used to predict the dynamic relationship between time series, and thus can explain the impact of various economic shock phenomena on economic variables. In the model, each equation can be estimated by the method OLS, and the assumption that the random interference term is not related to the sequence is omitted. Any sequence related phenomenon can be solved by adding the lag term of the interpreted variable. It was found that the growth rate of house prices (GLFA) was affected by the inertia of the previous period, and it had a positive effect on itself. However, the impact of per capita GDP growth rate (GGDP), household consumption level index (GLNC) and urbanization rate (URB) have no significant lag on housing prices. The AR unit root is performed below, and the result is shown in Fig. 1 . It can be seen that all unit roots are located outside the unit circle, indicating that the VAR model satisfies the stability condition, that is, there is a long-term stable equilibrium relationship between the variables. Table 2 . Note: *, **, *** respectively indicate a hypothesis test at a confidence level of 10%, 5%, and 1%.
It can be seen from the whole empirical results that the level of urbanization is an important factor affecting the change of house prices, and there are regional differences in the degree of influence. The level of urbanization in the eastern region has a significant positive impact on housing prices. The reason may be that a large number of foreign laborers have moved in the east, and the demand for housing is strong, resulting in a situation in which supply is less than demand and a sharp rise in housing prices. In contrast, although the central region has also shown a significant positive effect, but the degree of improvement is not large, indicating that the development of all aspects of urbanization is relatively balanced and coordinated. The urbanization rate in the western region has a negative impact on housing prices. The reason may be that the western region is relatively backward, and the urbanization process is in its infancy. When the level of urbanization is raised, it can produce a certain agglomeration effect, causing the decline in housing prices. The impact of urbanization rate on housing prices in Northeast China is not significant. The reason may be that the level of urbanization is still at a relatively low level. Without the cooperation of industrial urbanization and land urbanization, the only population will not have too much impact on the economy. Then it will not have a significant effect on housing prices. In addition, the current house price is also affected by factors such as the previous house price, per capita GDP, and household consumption level.
Conclusion and countermeasures
This paper empirically analyzes the impact of urbanization level on housing prices by using panel data from different regions. According to the empirical results, the following conclusions can be drawn. First, the increase in per capita GDP growth rate and household consumption level can promote housing prices. Second, housing prices are vulnerable to the inertia of the previous period. It has a positive effect on itself. Third, the urbanization level of different regions has different impacts on housing prices. Control the urbanization process in the eastern coastal areas and accelerate the urbanization process in the western region can ensure the reasonable and stable operation of housing prices. At present, the development of China's regions is not balanced. The urbanization process is too fast or too slow leading to the fact that real estate prices cannot be coordinated with the people's living standards. Based on this, this paper proposes the following countermeasures.
(1) Grasp the urbanization process and implement a sustainable strategy. While correctly understanding the relationship between urbanization and housing prices, pay attention to the coordination of housing prices with per capita GDP and household consumption, and ensure that potential urban populations in first-tier cities can afford housing. Avoid the rich create a housing bubble. Focus on the construction of poor and remote areas, accelerate the process of urbanization, and let more people live in the house.
(2) Reduce the difference in urbanization development in the region. Due to the low urbanization rate in the central and western regions, it means that there is a large room for improvement in these two regions. At the same time, along with the rise of labor costs in the eastern region, a large number of industries will be transferred from the eastern coast to the central and western regions in the future. The central and western regions should seize this opportunity to accelerate the adjustment and upgrading of industrial structure and promote the urbanization rate in the central and western regions, narrowing the difference in the level of urbanization between regions. The government should moderately control the scale of development of large cities, especially the growth of permanent residents in cities. Develop small and medium-sized cities and towns, accelerate the pace of new rural construction, narrow the gap between urban and rural areas, and improve the living conditions of farmers to reduce the population from rural to urban areas.
(3) Increase the effective supply of land and develop satellite towns and cities. On the basis of the existing city scale, improving the effectiveness of land supply and further developing the construction of satellite towns and urban circles will not only broaden the supply channels for urban housing, but also ease the tight supply of land in central cities and curb housing prices. We can construct and improve the housing provident fund system and the affordable housing system and implement different housing supply policies for different income families. Give full play to the role of affordable housing, low-profit housing and low-rent housing.
(4) Use policy to influence public expectations. Based on the empirical findings of this paper, public expectations about housing prices may also trigger a sharp rise in housing prices. From this perspective, the measures to control the current rapid rise in housing prices should also include the use of policy adjustments to influence public expectations.
